This factsheet is based on data collected from 2011 to 2013. The quantitative data source is the TFO Socio-Economic Baseline Survey (SEBS) conducted on 291 randomly sampled households in the greater Mashare area (Fig. 1) . The area includes seven settlements: Tjeye (with its own headwoman), Mashare, Katondo, and Muroro, under the authority of the Mashare headman, as well as Mahahe, Mupapama and Masivi, under the authority of the Mahahe headman. Qualitative data on farming practices were gathered through interviews and focus groups with key informants, especially knowledgeable farmers and men/women of the community (N= 32). Child-woman-ratio* 542.6 Main livelihood strategies in the Mashare core site society stands out due to the elevated income the households generate from employment in the public sector or through business activities. They consist mainly of young and wealthy men. The second cluster ( ) depicts households who generate a much lower and less regular income through casual work or employment in the private sector, which they complement with the retail of livestock and agricultural products.
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* Definition of the indicators in Electronic Appendix
In the second category, we find poorer households with few livelihood options who rely mainly on arable agriculture. This category comprises a higher proportion of households headed by women than average. Cash transfers, remittances and government pensions play an important role for these household economies. Among them, the third cluster ( ) comprises the least educated households in the core site. These households do not own cattle, which is a strong disadvantage for field cultivation, but have small numbers of goats or poultry. Natural resources are important, though mainly for subsistence and not for retail. Their cash income is is low and consists mainly of pensions, transfers and regular employment in the private sector. Households of the fourth cluster ( ) do not own any livestock and their
2-welloff smallholders
3-lowincome smallholders
4-poor farmers
The majority of households are established in the area of study for more than twenty years. On average, as much as 40% of the households have female headship. Although located only 45 km from the urban centre and capital of the WestKavango region, Rundu, a hub of consumerism and trade, life in Mashare is dominated by subsistence farming and living conditions are basic. The river is the main source of water for most households. Similarly, firewood is the prime energy source for more than 95% of the households, while only a minority has access to energy sources such as diesel generators or the electricity grid. The level of education is generally low, especially among household heads. Despite these similarities in wealth and living standards, livelihood strategies can be divided into six clusters which we group here, for an improved understanding, into three categories.
The first category consists of relatively wealthy livestock owners. These households have predominantly male headship, have comparably large herds of cattle and goats and regular access to cash income. They use natural resources mainly for subsistence and construction purposes, and practice arable agriculture. Among them, a first cluster (1-successful rural allrounders) use of natural resources as well as their access to cash appears to be very low. If they are involved in any off-farm work, it is irregular casual work, which is supplemented with pensions and remittances as other sources of cash income.
The third category seems to have a greater focus on cash-based livelihood options than the others. Within this category, a fifth cluster ( ) can be identified through its natural resources retail and irregular employment, which, complemented by livestock sales, ensure the majority of households´ cash income -albeit at rather low overall income levels. Indeed, half of these households own livestock and the majority practices arable agriculture. In contrast, the sixth cluster ( ) gathers together all households that do not practice agriculture nor make use of natural resources, but strongly rely on cash income. Within this group we identified two opposite sub-clusters: (1) households who rely solely on employment (i.e. "aspiring urbanites") and (2) households who are dependent on government pensions (i.e. "the very poor"), including the marginalized San households. If any of these households own livestock, it is in small numbers of goats or poultry. (4) 47% (37) 28% (24) 44% (28) 29% (4) 24% (8) 36% (105) Kwangali 33% (5) 15% (12) 35% (30) 19% (12) 50% (7) 32% (11) 26% (77) Shambyu 27% (4) 24% (19) 21% (18) 22% (14) 21% (3) 21% (7) 22% (65) Gciriku 13% (2) 6% (5) 12% (10) 11% (7) 0% (0) 18% (6) 10% (30)
5-rural self-made (wo)men 6-households using few ESS
Mixed ethnics 0% (0) 1% (1) 2% (2) 3% (2) 0% (0) 0% (0) 2% (5 Mean (median) days with 11 (10) 9.4 (7) 10.7 (10) 6.9 (4) 10 (10) 5.8 (4)
(7)
consumption of fish (max. 30)
Characteristics of households in each of the six livelihood strategy clusters
Biodiversity & Ecology 5 2013
Despite an increasing livelihood diversification in the core site, animal husbandry and arable agriculture remain highly important livelihood sources for the vast majority of households. This can be attributed both to the multi-functionality of livestock keeping (esp. cattle, see below) and the role of subsistence farming as a back-up / survival strategy in the face of market
The farming system in Mashare imperfections (limited access to, or high volatility of, wage labour and consumergoods markets). However, adverse environmental conditions (high rainfall variability / very low soil fertility) make farming a challenging business that rarely covers a household's annual food needs. As a quick characterization, farmers in the core site can be described as predominantly subsistence oriented smallholders, practicing mixed cropping of millet (Pennisetum glaucum) and a variety of secondary crops (mainly legumes) on a few hectares with small livestock herds in a system of semi-permanent rainfed agriculture.
(1) (2) (3) (4) (5) come in annual disposable household cash income (in %)
income from retail of natural resources (with OECD equivalence scale, in US$) Share (number) of households with regular access to cash (addi-93% (14) 71% (56) 65% (55) 53% (34) 43% (6) 62% (21) 64% (186) tional irregular access possible)* with irregular access to cash* 7% (1) 28% (22) 32% (27) 34% (22) 57% (8) 24% (8) 30% (88) without access to cash* 0% (0) 1% (1) 4% (3) 13% (8) 0% (0) 15% (5) 6% (17) 
* Definition of the indicators in Electronic Appendix
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Farming system classification
Semi-permanent cultivation (a late stage of a relatively high permanence)
Location of fields and settlements
• Stationary housing within scattered villages along the river.
• Homesteads often located within or next to cropping areas.
Dominant cropping pattern
Mixed cropping of millet (Pennisetum glaucum) and a wide variety of secondary crops (legumes, pumpkin...).
Complementary cropping patterns
Mixed cropping of maize (Zea mays) or sorghum (Sorghum sp.) with a wide variety of secondary crops (legumes, pumpkin...).
General farm management characteristics
• Farmers adapt to nature and do not try to adapt nature to the needs of farming.
• Households share the same basic agricultural practices, but follow very individual strategies for soil fertility management and crop rotation.
• Main challenges of arable farming: rainfall variability / land scarcity / lack of draught animal power reduced field sizes & yields (late planting, wasting earlier rains, increasing pest pressure).
• Main challenges of animal husbandry: diseases & rangeland degradation (high mortality).
Main farming implements
Manual, hoe-based cultivation with ox-drawn ploughs for soil preparation.
Cultivation/Fallow cycle
• Permanent cropping with rare and irregular short-term fallows (of 1-2 years, often caused by necessity, i.e. drought, illness, lack of draught animal power).
• Limited potential to extend arable area (low soil fertility & problematic water access).
Crop rotation
• Practiced irregularly, usually when crop productivity deteriorates.
• Limited possibilites, as most soils allow only for cultivation of millet and legumes.
Soil fertility management
Current practices insufficient to retain fertility soil degradation (a few households practice a sophisticated fertility management by combining practices)
• Most common practices: 1) Application of household wastes on fields directly around homesteads.
2) Regular rotation of livestock kraals on fields to fertilise with manure.
3) Incorporation of crop residues and cleared vegetation into soil during ploughing. 4) Livestock feeding on crop residues, fertilizing to a limited degree with manure. 5) Burning of cleared vegetation. 6) Planting of legumes. 7) Short-term fallow (1-2 years). 8) Acquisition of fresh soil by clearing new or extending old fields (limited potential).
• Generally: 9) No intentional fertility management at all, farming relatively stable at low yields.
Land tenure
• Communal land tenure.
• "General use right" of community members on community land (e.g. for collection of natural resources, livestock grazing).
• Exclusive "household-specific use right" as long as allocated land is under management (incl. fallow periods of 10+ years).
• Unmanaged land can be reallocated to other community members.
Livestock economy
Livestock keeping, esp. cattle, an important livelihood source due to its multi-functionality: draught animal power / social function (prestige, brideprice)/risk-coping strategy ("rural bank account").
Cattle management
• Herding during growing seasonduring rest of the year -kraaling at night. • Grazing on: harvest residues/fallow lands/natural vegetation. No fodder cropping.
"Cattle crisis"
Recent breakdown of local cattle economy a typical feature in late stages of tropical semi-permanent cultivation systems (see Ruthenberg 1971) . Caused by unsustainable communal grazing practices.
free range system
Facts on the farming system
Biodiversity & Ecology 5 2013
Cultivated crops influence the diversity of the diet of the farming communities, as they constitute the main share of the consumed food products. They can also be a source of income. The data refer to the core site of Mashare and include only subsistence farmers (commercial farming was excluded from this sample). In general, 27 different crops are cultivated in total in the Mashare core site (Tab. 2). However, only 9 crops are cultivated by at least 10 households and among them only 4 crops are cultivated by more than 50% of the households. These are pearl millet (Kwangali: Mahangu), maize, beans and groundnuts. The large majority of households produce for selfsubsistence with 70% cultivating only 3 to 5 crops (Fig. 2) Cucumber by local smallholders. The low within-farm crop diversity can be explained by the fact that under the local rainfall and soil fertility conditions (erratic and extremely low, respectively), only pearl millet and pulses may yield a stable, albeit low, production. While relying on these staple crops, some farmers experiment with other crops on field patches of slightly higher soil fertility. This can be seen as an attempt to adapt to 1.0 a third of the households sell or exchange some of their crops occasionally. This concerns mainly millet, beans, groundnuts and maize (Fig. 3) . 12% of the households do not practice arable agriculture at all.
The high total diversity of crops cultivated in the research area, combined with a low average number of crops produced within individual farms, indicates a variety of production strategies followed major farming challenges in the core site. Examples include: diversification of crop rotations to cope with declining soil fertility or extending the cultivation period by crop diversification to reduce labour peaks and risk from erratic rainfalls. This experimentation furthermore reflects the growing importance of cash cropping. Livestock in the research area is largely kept for subsistence purposes and consists of cattle and goats. Chickens and donkeys are also kept but not considered in this factsheet. Indeed, among all livestockowning households, only 1 out of 3 sell any 
